The range and population size of the Long-billed Curlew (Numenius americanus) have diminished drastically since the early 1900s; continued loss of breeding and wintering habitats has raised concern for the future of this species (Allen 1980). We investigated organochlorine residues in eggs and tissues of curlews to determine how they were affecting this species.
and post-1947 samples. We determined shell thicknesses of each museum egg by averaging 10 measurements around the blow hole (usually located on or near the equator).
The male that was captured on a highway in 198 1 was emaciated, it had markedly reduced pectoral muscles and no fat. The necropsy indicated no evidence of infectious disease or trauma. The brain contained 5.9 &g of dieldrin (Table 1 )-a level generally related to lethality in birds (W. H. Stickel, pers. comm.).
The male that was collected in 1983 was not obviously emaciated and showed no signs of trauma or internal lesions of significance. Post-mortem autolysis of its internal organs may have obscured the less obvious lesions of infectious disease. Its brain contained 4.8 &g of heptachlor epoxide and 4.4 &g of oxychlordane. These compounds are metabolites of technical chlordane that have jointly induced mortality in experimental birds given diets containing technical chlordane (Stickel et al. 1979 ). Joint lethal ranges in these experiments were 1.5-5.0 &g for oxychlordane and 3.4-8.3 &g for heptachlor epoxide. When birds were given diets containing either oxychlordane or heptachlor, diagnostic lethal concentrations of oxychlordane or heptachlor epoxide in their brains were 6 and 9 fig/g, respectively (Stickel et al. 1979) . The lethal action of heptachlor epoxide and oxychlordane appears additive in experimental birds; therefore, this curlew probably died from chlordane.
The female (Table 1) had a broken wing and visceral gout, but the breast musculature was normal and the amount of body fat seemed adequate. The concentration of oxychlordane (2.7 fig/g ) in the brain was above the lower level associated with mortality in experimental birds that were fed technical chlordane, but the amount of heptachlor epoxide (2.2 &g) was below the minimal lethal residue established in the same experiments (Stickel et al. 1979). Assuming additivity of effect, the combined residue (4.9 &g) is insufficient to account for mortality. The other organochlorine residues in the female curlew were low. In addition, the adequate body condition indicates that this bird did not die directly from chlordane toxicity. Birds have died from predation or impact with vehicles when their brains contained lethal or near lethal levels of organochlorines such as endrin (Blus et al. 1983a ).
We detected DDE residues in all seven eggs ( Table 2 ). Residues of heptachlor epoxide, oxychlordane, and the PCBs were detected irregularly and at low levels. We did not determine the fate of nests where eggs were collected, but judging from the absence of shell thinning (Table 3) and the infrequent occurrence and low organochlorine residues other than DDE, we suspect that these contaminants had little influence on reproductive success of Long-billed Curlews in northeastern Oregon.
Shells of Long-billed Curlew eggs that were collected in 1951 and 1952 from northern California and southern Oregon were 6.3% thinner (P < 0.05) than the pre-DDT sample ( The sources of organochlorine residues in these Longbilled Curlews are uncertain. Judging from the residue profiles, most of the residue burden is probably accumulated in the wintering range that includes the southern United States from central California southeastward to southern Louisiana and coastal South Carolina southward to Florida and southern Mexico, irregularly to Guatemala, Honduras, and Costa Rica (AOU 1983). In support of the notion that residues are probably accumulated on the wintering grounds, we know that heptachlor was used extensively as a seed treatment from about 1975 to 198 1 in the area where the curlew samples were collected ); these birds, however, spend only about four months in their breeding areas (Allen 1980 ) and migrate before planting of treated wheat seed begins. The ratios of heptachlor epoxide to oxychlordane (about 1:l) in brains of the adults and in three of the four eggs containing both of these pollutants suggest exposure primarily to technical chlordane rather than to heptachlor (Blus et al. 198313 ). Nearly all other avian samples from the vicinity of the Umatilla National Wildlife Refuge with heptachlor epoxide and oxychlordane residues had ratios of 2 8: 1; these ratios indicated exposure to heptachlor from either treated seed or prey that had consumed the treated seed. The egg collected in 1979 was the only curlew sample with a residue profile that suggested exposure primarily to heptachlor. Residues of heptachlor epoxide in birds declined rapidly and were rarely detected after the heptachlor seed treatments were discontinued (Henny et , AND D. W. ANDERSON. 1968. Chlorinated STICKEL, L. F., W. H. STICKEL, R. D. MCARTHUR, AND D. hydrocarbons and eggshell changes in raptorial and L. HUGHES. 1979. Chlordane in birds: a study of fish-eating birds. Science (Wash. DC) 162:2' 1 l-273. lethal residues and loss rates, p. This volume treats 172 species as "threatened," with one more being "out of danger" and four "of special concern"; other categories of threatened or "near-threatened" species are listed in the appendices. The accounts are organized as to distribution, population, ecology, threats, and conservation measures taken or proposed, each is furnished with references. Treatment is as detailed as possible, in the belief that full information is essential for choosing and carrying out conservation programs. A third innovation in this edition is the inclusion of color plates: 12 fine paintings by Norman Arlott. "Some of the depicted species have never been illustrated before; some of them have not been seen for decades; some, sadly, may never be seen again by any human being; others, it is to be hoped, may be rediscovered, perhaps resulting from stimulation limited area. Accounts are ' given for 102 species of birds that breed on the South African mainland and a further six species for the oceanic Prince Edward islands. The accounts are organized clearly and furnished with distribution maps and selected bibliographies. Their data are usefully combined in several ways: an analysis of major findings; lists of species that call for investigation, monitoring, or conservation action; and a tabular summary. This book includes many species not listed by Collar and Stuart (above) yet, surprisingly, its accounts for the duplicated species tend to be shorter and less detailed. Critical comparison of both books would be needed in order to understand these differences. In any case, South African ornithologists are fortunate-perhaps, more properly, unfortunate-to have so much information about their rare and endangered birds. Appendices, references, indices.
